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INTRODUCTION
The purpose of the work described here was to obtain an estimate of the relative metal accelerating ability of an SF5-containing explosive. The work is part of a continuing effort to assess the potential of the SF 5 moiety as an energetic group. 1, 2 The approach taken was to perform a cylinder expansion test on a composition containing a significant amount of an SF 5 compound and to compare the results with the calculated performance of a corresponding composition containing an equal volume of an SIF-free analog (H substituted for SFS). A lack of heat of formation data on SF 5 compounds prevented calculation of the performance of the SF 5 composition and direct comparison with the experimental data.
The SF 5 compound and its H analog used in this work have the structures 1 and 2, respectively, and the properties listed below. Compound 2 was prepared by conversion of 3,6-dinitro-3,6-diazaoctane-1,8-diol to the bis(chlorocarbonate) followed by reaction with ammonia; 3 The three compositions used in obtaining the performance estimate for 1. are shown in Table 1 . These compositions were chosen because cylinder test data were available for the "baseline" composition, and partial substitution of the HMX by 2 and 1, respectively, provided suitable model compositions for evaluation of the SF5 contribution.
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EXPERIMENTAL
The charge for the cylinder test was prepared as described earlier. 5 It was observed that 1 inhibited the cure of the FPF-1 binder with Desmodur N-1 00 polyisocyanate, but this was overcome with the use of a larger amount of cure catalyst (dibutyltin dilaurate) and a longer cure time. HMX classes 3, 4, and 5 in a ratio of 2.24:1:1 were used. The particle size of 1 was not determined but was probably in the range 50-150mm (i.e., neither very small nor very large).
The densities of _I and 2 were determined by x-ray diffraction,* and the heat of formation of 2 was calculated from the heat of combustion.* The loaded cylinder was radiographed to verify the quality of the charge and to aid in positioning the expansion-monitoring slit.5 The cylinder test was performed and the data were evaluated at the Los Alamos National Laboratory as described previously. 5 
CALCULATIONS
Rather than risk a bias in a single computaticno! method to calculate the cylinder energies needed for comparison with expermental data, it was decided to compare data from three known methods. TIGER 1 0 calculations of cylinder energies were carried out according to procedures (written by Patricia Crawford of Lawrence Livermore National Laboratory, October 15, 1986) sent with the TIGER distribution package. These procedures outline a series of subroutines that can be called to compare the new material to a reference material. In this case, HMX was chosen for the reference material. The output from these subroutines can then oe converted to cylinder wall energy. Table 2 shows the results of the cylinder test for the composition CWl, and the previously reported 5 data for the baseline composition. To evaluate the contribution of the SF5 group to the observed cylinder wall acceleration, the wall energies for the baseline composition and for the composition CW2 were calculated by three different methods: KSM, 6 GAB, 8 and TIGER.' 0 The results for CW2 were then corrected by the ratio of the experimental and calculated values for the baseline composition for each calculational method. These values for CW2 were then compared with the experimental
RESULTS AND DISCUSSION
values for CWl. The pertinent data are assembled in Table 3 . Comparison of the average corrected value for the wall energies of CW2 with experimental values for CW1 shows the metal accelerating ability of the latter to be approximately equal or slightly greater.
ERROR ESTIMATES
The cylinder wall energies for CW1 may be uncertain to ±2% due to experimental error, although ±1% is considered more typical. The accuracy of the calculated average of corrected values for CW2 is more difficult to assess because not many experimental cylinder test data are available for similar compositions* Table 4 compares experimental wall energies for LX 09-0, RX 08-EL, Octol (78/22), LX 04, LX
NAVSWC TR 91-250 07, and LX 10 with values calculated by the same three methods. It can be seen that for the explosives LX 09, RX 08-EL, and Octol, the calculations are mostly lower than experimental, while the explosives containing fluorinated binders (LX 04, LX 07, LX 10) tend to calculate higher (especially with KSM) than experimental. However, the averages of the GAB and TIGER values for the 3 fluorinated explosives are within +2% of experimental. Since CW2 contains a similar amount of fluorine, it is perhaps justified to assume that the GAB and TIGER calculated values for it are of similar uncertainty. On this basis, CW2 and CW1 are again about equal in performance.
CONCLUSIONS
The data presented above show the cylinder wall energy for CW1, the composition containing the SF 5 additive, to be 1.05 + 0.02 MJ/Kg at 6mm expansion and 1.36 ± 0,03 MJ/ Kg at 19mm expansion (standardized to 1," cylinder test). The analogous composition CW2, the composition with the inert additive, has calculated wall energies of 1.015 (6mm) and 1.35 (19mm) MJ/Kg. Based on the error estimates discussed above, the wall energies for the two compositions are essentially the same.
Because CW1 and CW2 contain only about 20% of the additives 1. or 2, the performance of pure 1 and 2 could differ by as much as 10%. This compares with approximately 50% increase (based on KSM calculations) in performance when two hydrogens in 2 are replaced by two NO 2 groups to yield 3. Thus, it is concluded that the SF 5 moiety will not be a major contributor to performance in metal acceleration, despite the large increase in density accompanying its presence. However, a small contribution is not ruled out by the present work. 
